Plasminogen activators in human breast cancer cell lines: hormonal regulation and properties.
To understand the hormonal regulation of plasminogen activators (PAs) in human breast cancer, we have examined the hormonal regulation and properties of PAs in four human breast cancer cell lines that differ markedly in their estrogen receptor (ER) content: MCF-7 cells contain high levels of ER (approx 7 pmol/mg DNA) and their PA activity was increased 3-4-fold by physiological concentrations of estradiol; T47-D and ZR-75-1 cells contain lower levels of ER (0.9 and 2.1 pmol/mg DNA respectively) and their PA activity was also increased 3-4-fold by estradiol. In contrast, MDA-MB-231 cells, which do not contain ER, showed a high level of PA activity that was not modulated by estradiol. SDS-PAGE followed by zymography indicated that MCF-7 cells secreted tissue-type PA (t-PA), T47-D and ZR-75-1 cells secreted urokinase-type PA (u-PA), and MDA-MB-231 cells secreted both types of PAs. The types of PAs secreted by these cell lines did not change upon treatment with estradiol. Dose-response curves for the stimulation of MCF-7 PA activity by different estrogens showed an excellent correlation between affinities of the estrogens for ER and their potency in stimulating PA activity. With a clonal subline of MCF-7 cells, MCF-L, a soluble inhibitor of both t-PA and u-PA was secreted. Incubation of purified t-PA or u-PA with the serum-free conditioned medium from MCF-L cells resulted in a shift in the mobility of t-PA and u-PA in SDS-polyacrylamide gels to forms increased in molecular mass by about 50,000-70,000. The shifts in molecular mass could be prevented by the presence of the competitive inhibitor p-aminobenzamidine, indicating that the active sites of the PAs were involved in the formation of these complexes. Furthermore, co-cultivation, of RT4-D rat neuroblastoma cells, which exhibit high levels of t-PA activity, with MCF-L cells resulted in a marked decrease in the PA activity of the RT4-D cells. Our results were consistent with the following conclusions: t-PA, u-PA or both were secreted by human breast cancer cells. In the ER-containing cell lines, depending upon the specific cell line, t-PA or u-PA was stimulated by estrogens. The unstimulated levels of PA activity and the magnitude of PA stimulation by estrogens were not closely related to ER content.(ABSTRACT TRUNCATED AT 400 WORDS)